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(57) Abstract 

PURPOSE: To provide the functions 
of both the reading light source 
having low noise characteristic and 
the optical writing light source 
capable of large light output 
oscillation by specifying the ratio of 
differential gain coefficients in an 
active region and a depletion layer 
region and the ratio of carrier 
natural lifetime in those regions. 

CONSTITUTION: On an N-type 
GaAs substrate 1 0, an N-type 
AI0.45Ga0.55As cladding layer 11, 
an N-type AI0.1 5Ga0.85As active 
layer 1 2, and an N-type 
AIO.45GaO.55As clad ding layer 13 
are grown and a high-concentration 
Zn diffusion region 1 5 and a low- 
concentration Zn difFusion region 18 
are formed. In the N-type active 
layer 1 2, an active region 20 where 
Zn is diffused at low concentration 
is formed. When a reverse bias is 
not applied to the region 1 5, the 
large light output oscillation needed 
for optical writing is generated. 
When a depletion layer is expanded 
to the active layer by apply ing a 
reverse bias, self-oscillation Is 
produced in the active region 20 and 
the residual noise can be reduced. 
When the ratio of the lengths of the 
active region and the depletion 
region is (1-h):h and a loss of the 
depletion region is the relation of 
the ratio g1/g2 of differential gain 
coefficients in the active region and 
the depletion region and the ratio x 
1/t2 of carrier natural lifetime of 
those regions is expressed by: t1/t2 
g1/g2 > -p/1-p and t1/t2 > 1/1-h 
H(1-P/-P) g1/g2+1. 
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